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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a floating type 
head slider capable of floating stably on a disk-like 
recording medium without colliding with the disk-like 
recording medium even when inertia force in the direction 
of pulling away from the disk-like recording medium of 
large acceleration being several hundred G is applied to 
the head slider. 

SOLUTION: The floating head slider 10 is provided with a 
first air bearing part 1 provided on an air flow-in end side 
of a base surface 3 and having a plurality of level 
difference surfaces, and a second air bearing part 2 
provided on the air flow-out end side of the base surface 3 
and having a head element. The height of the extreme 
surface 8 of the second air bearing part 2 is lower than 
that of the extreme surface 6 of the first air bearing part 1. 
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5*|6KO«ttAF^PPJnSn5i:, |/ht^SFHmi n, ^yf*«P i t c h*fc« 
±-f Z>o t^U, fa 250 (g) B±^«»iDa*G*EpiD$ft5^ — > K * 9 2 

i t ch, l + t^FHmi n*fc8*ft*bt:t35^t4V^ f ft to , « 

i8 * G rt> fa 2 5 0 g£i©;i5lSt£^F7^^;*:?«fS#J^ 
SJiSi:, K^5>f ^2 OliE»K#B^?>*S<*B Lt Ui 5 C — « K , ^ * F 

^ 9 ^ 2 0l±'<-*#tt**-t~3if*' < >'*>3 yciotftftjfixti^o ^ ^ K^?>f 
^2 0*«IE»Ht*ffi**e>*#<«IWli"Si:, t^^yv'a ( ft tf n fc « 

^> 5t\^m^> o t -f Z> t)) l: i o t , K^5^2 0 ttE»K*iS*^^ffl* 

^ ^ «E««t* 4: 6 PTtttt* 5 ** * < ft^>o 

[ 0 0 5 2 ] 

^ 9 >f ^ 1 oiitRW^^y K ^ 5 ^ ^ 2 0 i <D , 9 f ^**ttlB«jWE*M>&ilKI"t"**fil 

(D«tt^F*sep*nsti^:»-&^#i!jS:^i"ia"efc5o ia 7 (a) \z # ^ jfe <d m m <o ^ v K 

.^7^ ^ 1 0(Df iSr/Tt, El 7 (b) ^JtK«y^^2/K^7-f^2 0^^»Sr*i-o 
[ 0 0 5 3 ] 

El 7 (a) fc*3V^t*tfc± 5 C K^7-f^l 0HH2 ( b ) K 

?jk b *; £E JJ El fe If W L fc , AE©«4f ttttNP*. IibG P J: 9 
{«l l-ffi « b "O ^ 5 „ - (Dfcfr, ±fa$<Dm&j3Ffc^iy K * 9 ^ 1 O^JtLTPPiDStt 
fc S li . El 7 ( a ) o «S S ft rt* o T * ffi!l K ^ b fc «t 5 , ^ y K * 9 >f ^ 1 0 \c & 
K^ttH 9*fS]^ ; e-^>'h^3ltl/> ^ y K * 9 4 ? l o fi« P i t c h 

( » A ) £ ft £ t o <t> , ^gi^/<7^^iiioT^Mi^Iliftl§$n60T\ 3c 5t 

[ 0 0 5 4 ] 

-c, ?a*SE * k * 9 ^ ^ 2 0 ^ ^^^iE&ift^^F^n«A tc< v\ ^cofc^ 

, ®l<30^^lttiS8Bl^iEffitt, 7>f ^ 1 0 i IkR Ut/hS v^oi 4 5 a - H 

t/^y^&tsfcfcn, ®i(^^mtt§:§i5i^®2^^^;wga52<boP5 ^« IE % £ gfl 

1 9 l:*5lt SftEoiStt^ffif NP K^7^f ^ 1 0 titKLt, £ $S St ttl «S fiUJ 

K » tt 5 o K^7>f^2 0^HffOS4t6ffilNPtt, ItGPiU tS«»ttl 

jswiKnati it^^ 0 

[ 0 0 5 5 ] 

* rti tStt^ F * -ppjo $ Jxfc i: * . EI 7 (b) \c Tjk b fc J: 3 1- , tt- JB -D ■ * ft * - > ^ 
h^|g4f5 0 r . ^y K^5>f / 20Wt?yf ftltP I t c hlilS(^?<4 

5 . ^^«t^^^t>fcoT, -.y K^7^^2 Oif^^^EftJU^t^lllwaSi* 
^^^^^ ^ y K^7^f^2 Ollf ^^^«E»K#^b*§ <iWl/ 

[ 0 0 5 6 ] 

EJt ± Jft *< tz X 5 , *Eo84t6ttlNPS:Ii?GPi 9 

4 ^ *i «e t ft « o 
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[ 0 0 5 7 ] 

* , **Jfero»|g-CK«LfeJ:9ft'ss/ K^7^yi:l3^tli, t= ■ w * * # IS ft m it 

A*b1&K-t&J3fa<DlK&j3Fifi%lilUZti1zt£\Z x f y ^ A « P i t c h # * (O # AS T? » 
y 1 OWi?!^ *2oa«ttg«2<Oii;$Sr*iroffi«tt$Si5lw«SJ;t)t(g ; </j : 

SB 1 © A 3 t P) C IZ Lfc#|j& i it ft L T , t9**<t5:t*T?*S. r *L K 4 9 , $ 

(a) lz tj* ^ 1z fcft ft ffi y % fa <n * — * ^ \. % £ $ $ < -f 5 Z b & X £ Z <D X * S«t<7? 

f& £ ffi < -f- 5 z i/JiftS, 
[ O 0 5 8 ] 

* *5 , m'^m<D a * h * fcl BE * T . *2<Z>2»«*gS|52«>**ffi8roi«S$:, 
^WggEl © » i »g^l4tfcli|2«giI5 i 113 D ic ft 3 4 5 l:Rltti:i#a 

[ 0 0 5 9 1 

t£ *3 , ^^JfetO^^CO^-'y K ^ 7 1 0 I; lo X 14 , HI 1 *J 4 t>' gj 2 |3 ^ L 4 5 \Z 

. I 1 ©^^f4S3 1 <DtiB6 WftiJ ! ^7 K * 7 if 1 0<DM^^l6]<Oj^iagI5T'^^ 
»it US iffi il!) [6] lw tFf ft 755 o fc ^ #t T' S ^ -g- L fc ^5 x ^ ^ ^ ^ ^ y k ^ 7 ^' i4 ft ^ 20 
16 ro^tSrMbKStS 0 8 Lfc^ y 7^ ^ 3 o J; 

[ 0 0 6 0 J 

£ fc> »C * 3i m <D M m \Z *3 ^ T 14 , ^ y K^7^^1 OcOjglcO^^ftllgglSltfSlglWlS: 
Si4j3itf*2 0SSiBS0 2o©ft«l!}>t,45i^i*Lfc«' < * * W 0> ^ y K x 
7^^li:hl:RSSft4^, 09 *. tf . *l©aE*«gSBi|r3oEA±«)«SffiSr*ri-5 

[ 0 0 6 1 ] 30 

4*S, ***«J»lBfc*sv^-Ctt, ^2ro^^ttggB2/55^HB75r>fi--rs«^S-^bfc 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

* -f , tr 4 ti li , K^7^f y l oro^i ws^igsm oti!6 M-^S 
CSEfitLAICioT, ^lroS^tt^SBl £JB2©3gStttg»2£:0>IH|05*jE*£Sl 9 

[ 0 0 6 4 ] 

El 9 (c > Sg gf£ L A <!: , «»j!njS«G*s£tf#_h*FH«DB8«$:5*-f 0 r - T* W « g Ad >g 
« G © fit 14 . ^ y K^^-f^t^^^^^BEfikaflEiOBn^fflftjHJta^^jft^^S** 
^CO®^JniSSr-fc?, 0 £ )fc N L 1 = 6 0 n m , L 2 = 1 5 n ral:lf LtKl5rffofc 

o 

[ 0 0 6 5 ] 

*G»/>J<45. 38 EiLAJ/^<t5:HaoT > ^ y K * 7 ^ ^ 1 0 # 50 
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[ 0 0 6 6 ] 

Vinzmmw- 1 <Dm<Dw.mx- h 5 . =f * ^^«tiE«ust*is*»bniiw-r5*iei«)«tt*F*sEPip 

^^Tl^il.^Sttif ©I5r/TLTV^„ EglLA?r^^<t?)iil:ict, ± S 
FHIi/hS<49. 5StcSggflLA^/J-$<i-?.ri:icJ;oT, SilF Hit** < 45. 
[ 0 0 6 7 ] 

ioT> H9«q*bfcB8«S:fflv^-C, S * $ ^ 5 »«B W # *J J; W 7 s w * * # 3S& K & 
<OiS^S;*^roti:1ti-^C-C, ^ y K^7-f^l 0 <£» ft « ffi 6 ir^<-^®3 iwEggSLA 

[ 0 0 6 8 ] 

0!l *. tf, K#-*-5i*.h**2 0iim : 3 0 G B / i n 2 ) t? , fF§l£^ & ± 

5%it5i, * 9 4 S§ m L A fi . 

4 O O n m S L A g 4 3 0 nm 

778(g)^G^788(g) 
ift5„ » 7 8 0 (g) S«Cf»JliaHGl:i!t5 5^y K^9-f / l 0l:ft5:i«s 
5. 

[ 0 0 6 9 ] 

Sfc. /?ltFHi! 2 O nm« t # CI4> LA=420nm, G=7 8 2 (g) t45 

o 

[ 0 0 7 0 ] 

& lz , L A = 4 2 0 n m K @ 5& b T , gig^K^L2^ffiiro^T^ftSrffo/c 0 131 
0 12 3g Pi L 2 £ . #±iFHt^BSffS:»LfcH"e*>5. tfc ft d <£ K , SlL2ii?J: 
IFHtSffiBSltfc!), EBL2 4/hS<t5UifS±iFHIi*t<49, SEBSL2 
S:*J<ttitf, » -b 4 F H tt/h £ < ft 5 0 £ ft: > H * b ft V* # , EE HI L 2 <D ffi £ . tij ^ 

jbp is a g o k n m m * -r , re a — je -c *> 5 « 

[ 0 0 7 1 ] 

*Ui «fc 0 0! * tf * **»©«i-caS I^S11FH=2 0 nm±5%ttii, Ell 

13. 0nm^L2^13. 4 n m 
£ ft £ o 
[ 0 0 7 2 ] 

Ifc, #iiFH^20nm(Di?l;lt L 2 = 1 3 . 2 n ra i: 4 5 0 
[ 0 0 7 3 ] 

#C K , LA=4 2 0 nm, L 2 = 1 3 . 2 nm^it Lt , t i|4 EI L 1 ^ffi^ O l> 
TttWSrfrofco ID 1 lBEiLlfc, »±iFHioH«S:/T LfcH-e*5 0 fctftfc i 

« , mm l i t _b s f h t ftm m ut 43 9 > sg m l 1 & 4> § < 1 5 re if & ± s~f h & 

/h £ < ft 9 * EE fit L l £ *: # < 1" ft « > » ± * F H ' tt * # < ft 5 o s fc , hi ^ b ft v > ^ , 
S«L l co fit £ , « ^ Ad 34 ft G <7) fit ^ it -f , re — 5g "T* h 5 , 
[ 0 0 7 4 ] 

± o X , EE L l tf) ffli o ^ T t , 3rItl>r?±iFHi:S^ IT, Ell l t!» b i£ /fe ~T 
Hiict^o 0J * tf , *H*^«»tiil^#llFH=2 0nm±5%it5i, Ell 
l<tt), 

58. 0nm^L1^61. Onm 
t ft 5 o 
[ 0 0 7 5 ] 

* ft: , SJ:iFH^20niiiOi^l:it L 1 = 5 9 . 9 n m <!; ft & 0 
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[ 0 0 7 6 ] 

U -k<DWiPllC £ <0 , SilFH=20nm^^aU * fc M V* W « » <&tt S: * Sli" 5 . 
tb IZ (4 % 

LA=420nm 
L 1 = 5 9 . 9nm 
L 2 = 1 3 . 2 n m 

k & & ii 5 lz.KVr * ft 5 z. I: \£ Ji *> * griw^y K^7^f ^ 1 0 *S5 : H'^ii 4 5 ' 

o 

1 0 0 7 7 ] 

ft *3 . B#t5»itt20nm (Eft**: 30GB/i n 2 ) T? , f*^ IS S £ ± 5 10 

58. 0nm^L1^61. 0 n in 
13. 0nmSL2^13. 4 n m 
400nm^LA^4 3 0 n m 

[0 0 7 8 ] 

* fc. rc7)<!r^, ^s/ K^7^ ^1 OiDgf L = 1 . 2 3 SmmSrffl^TE 

• LI, L 2JBj;r;LA^IEijtt^i:, 
3.2X10" 4 L^LA^3.6X10" 4 L 20 
2. 9X10" 2 LA^L2^3. 3 X 1 0 ~ 2 L A 

13. 4X10" 2 LA^L1^14. 5X10" 2 LA 

[ 0 0 7 9 ] 

£ ft , r (0*^lijo^X^B«»#ttSr^t«S*ia« Gfi, 
778 (g) <G<788 (g) 

t ft 5 O 

[0 0 8 0 ] 

-e t> ft t\ 

[0 0 8 1] 

* ft. , * HJte <£> ffi i- *5 ^ X n , HI » : 3 0 0 0 r/ra^^S£^l#l:ibNj^>; 

(7)|^<DlH3tei&:, #fi, ^ y 7 >f ^<7> * # $ ^ Rg £ $ ix -5 <0 X \± ft t^ 0 

[ 0 0 8 2 ] 

fllfctf* Jlffl W iKft-r ^ * * 3£ © tzffl t* *> n 5 @6t K *3 v> t H , ft«FftW«S4$tt 
^ §£E Id *5 ^ T — fi£ fftlr ffl ^ <b *l 3 , 2 0 0 0 - 5 0 0 0 r / mgt itKKjlt^igt 40 
[0 0 8 3 ] 

*ft, ^mm<omm^ #^x i*. smip] ($aaA*[&i) s$xs^^^ (s^ifiA 

^Tp]^SiS^^])S$=l. 2 3 5 m m X 1 . 000mmO^:^$ (t^to^>5 3 0%^7 
^y*fc(iP I 00^7^^) Srffl^TKMSrffot^, * 36 91 CO — y K^7>f^(4t(0 

* £ $ PS /6 $ *xft -^JirLT, S?JfilJxg?Jft|J = 0. 8 5mmX0. 
7 m m CO ^ £ (V^fc*S2 0%^7-1 r ^*ftttFEMTO^9>fy) Srfflt>Tfcl3«0 
«l * Sr # 5 r t i« pI -C h 5 o 

[ 0 0 8 4 ] 

$ h , K^7-fyii, m M B# <£> ?Rr S PS * $ ti 5 & <£> U ft i> 0 — 09 i 50 
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Utli, Wi!OP I C0^5>f^*fcliFEMT0^7>f ^tfflV^ftid, O. 5 g ^ 
[ 0 0 8 5 ] 

*&m0>9t2 0>$mtniem k it, * » w © ^ * k * 9 -y ^ t jb fc ^ * k $ » « « *s 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

i 1 2l:,Ttf ^^gS4 9 Jo^T, 7* 4 X ? (x-f^^^lE&SSEttO 3 2(1, ±1* 
3itt:|II»EeftU:2:»$ft, Rlli¥li:3 3l:±9 0teBiSii5o ^offi»#a33tb 
T il , M * fc£ * t 6 V K /u — * 4- ffl ^ r t a* ~e # 5 o 

[ 0 0 8 8 ] 

*f 4 * 9 3 2 fc» tt£SS4^tT 3 ^ v Kl^ (B^^ri*) S:iifc*55fl0^y K 
KX»8I4 ottr^f ax-? 7^ as etlSSh, t ? 3- — # T 

-A3 6li7^f ^f*3 7KHI»i*£t-ftDf+»tbix-CV^* 0 

[ 0 0 8 9 ] 

*BJiOffift8fcA4Bfll!lfc:. |KO$gf4§Sh £ ^ tfi ffi ffiO I- , KfT'Srii 
fc^2^^^$*S^^4iffi^, !Rl<02S«»liS»dS«[*(Oa*B5S:«l*., I2^^S«S 
SB^*^ffioS$^, ^l^D^^|ftg^Oft*ffij:t)ttev^^^K^9^^Tfo , 9, £ £> 

& EE 81 L 1 , L 2*5 i^LASrEafttS 

3. 2X10~ 4 L^LA^3. 6X10" 4 L 

2. 9X10" 2 LA^L2^3. 3 X 1 0 2 L A 

13. 4X10" 2 LA^L1^14. 5 X 1 0 2 L A 
<D m « £ « 7t -T ^ y K^7^f /TfcSo 
[ 0 0 9 0 ] 

* * . ^ ft ^ ft <o St , «S«))l«li, ^l<7)*lSo^^lc^Ufct><^tl^CT*fe^^ 
[ 0 0 9 1 ] 

^ T — A3 6 ^ y K^7^ ^5 0 Srf ^ ^ ^ 3 2 ffi _h <D ft: E h 7 y ^ ft 

o 

[ 0 0 9 2 ] 

El 1 3 -12 , *^^^>3>-3 5i^5/ K^7>f^50i^5)45^y KXl^Sf 4 0 O 

■ «#mH-c**o ^ * k^7^^5 o [i , ^7^^ftf$jM i 5t mh m <o - m k k # & 

[ 0 0 9 3 ] 

* 9 -Y ^ (S » $15 4 l t ITIi, #J x. fi v> v * 7 D is ? ifi ffl ^ ft , ^5/ K * v -Y ^ 
5 0C0tr^^ffi)f^^J:a«n — /utbfE£flFS-r5o ^ y K ^ 9 -Y ^ 5 0<D*74y&FfU4 

— co b * ii , m 7L \ t m m k j: 0 n 5 r. <t *s -c # 5 . tr — a 4 3 m u 11 ^ v k * 9 -y 

5Y^5 Ol:0fJtOffl^#»Sft5 fl F4 4*^y K^7>f^5 0 tS*t 
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■5 M. s 1- 4 t> *> f y h {£ e & , SfSia>2lifcro#«6-T?i£'<fc.fc5*. «f ft f£ ffl * . * 0 
, ^-a*fcJ:S«**«)«tt**SR)lnSixfc#-&l=, « tt * # Hf ffl 1" 3 ^ ffl .6 £ 4 5 . 
[ 0 0 9 4 ] 

rcoi#, ^ y V x 7 4 ? 5 OJ)16filif #y Mig<t£r7-<*^3 2ii:SLt 
Lfctttii5-8t5 ± 5 \z^v O £ fit -f S r t J; 9 , ttitSt 

« ft fc ~ y KJ»gB4 0S:»6ri:*«^rt|-C*>a. 
[ 0 0 9 5 ] 

$ K , y KXUKf 4 0 14, f # y h 4 4 ft tt 5 A 4 3 i , S # g|5 4 2 £ * 

tffl X. -5 o 
[ 0 0 9 6 ] 

K 3t g 4 o ftfflv^t > ts]fci-57^7:7 3 2 ±. ft o & 

, ^ 7 K ^ 7 1" y 5 0 14 f *' y h 4 4 A^b J!lD b 5 f 1 , 4 btfll^ > 7 ^ ^ 5 0 

©a«istB5©Kttc.t o, amaiciD^f k * 7 >r ^ 5 0 & 7 ^ 7. ? 3 2 a> e> ± s 

^ y K * (El^-Br-r) I: i & 5 C 1: ^ Wit* 5, 

[ 0 0 9 7 ] 

rcDJ: 5 fc*J*<E>*$S9i«>~y K * 9 >f ^5 O & « *i L ~ y 0 *i <fc U< 7 

^ 7 ^ 3£g 4 9t)H»5:tl:J:D. H«f»#ttl=«*tfc^yKS:»iggd3J:O c 9*'f^^ 

[ 0 0 9 8 ] 

* *J , **flli, Wtlt^lfclgf ^^8ti:i»Ibffit$n5t>©tli4<, * 

«8^( 7 7 * ^ #7*.f**iSg«0>S±S0>^y K^7-Y/4fflV^fc7^^^SS 

i-igfflwtg-efcs r t 14 V^ 5 St t4V\ 

[ 0 0 9 9 ] 

* fc , * 36 93 tt: , r*,r;**»:tK<D&{fcfcm^fc7*>r;**»gfclS£$ft3fcWtttfc< 
[0 10 0] 

Jh i£ ^ fc J: 5 l;: . *f iro^7 7^ ^5:fflv^tf> #6 7 o o (g) tv^5^#4 
jbD 3§ « <o , 7*^**:|RlE*l*;(M»e>§l#l*i-:fcfl<&«teaa s ^y K^7^l:EPiI^lifc 
^•^ir^^Tt), — y K 7 7 -i ftfi . 7 -f * * 4£ IE St !SE 1c 5? it -f , 7 ^ 7 :|£ IE £i & 

[0101] 

* , * ^ ^ w — y K^5-f ^SI^Ta? K^fifglKiyf ^ 7^^gll:«^t5 
:M:J;t), — y 7-T / ^r ^ ^ ±ft^± L tv^ i f 1:*^ 4^at*^ 
J:5«tt*iSf^ffiUrt. — yK^?'f#'09 f -r^^*ffi'-«)«^S:B»±-C#5, ffi tite 
<oSv>, -^y KJftgi'ibytr^^gtftlfttSciiiiT^S. 

[jgfg±Wfij/HnTfH4] 
[0102] 

* 38 m \z 5 — y K^5^ ^4 6tfKtiiSrfflv^fc^y K£8PSSg*s.fctf? ? -r**!£ 
g£ffl^ft!4\ *^7 0 0 (g) i: ? * # 42m j£g w , T'-f^^sRIEflkatfr^b?!**-* - 
7j(^<7?mtS7J/45^yK^y'i'y^EfiiD$^7c^-g-(c*3lN-r'b, ~ y K * 7 >f ^ # , 7 -Y 7 

#J * £r W L , J: ^ <^ ^ y K 7 7 ^ ^ & ^ 1/ K ^ ft £; ffl ^ fc ^ y K 3£ » Sfi « J3 J: t/ W « 7* 
^^^^g^<D^^7.i?^g^ir LttlffcS, 

[0ffi<OfBf^4Si|g] 

[ 0 10 3] 
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[01 ] ( a ) 14 & * m <0 % 1 co H (7) ffi i- *3 4 — v K * 9 -f y <^ ffi ^ ffl m B <7} flg # 
£r ^ b fc ¥ Si 0 (b) li*3§iSof l (^SlS^f tl:*3lt5^y K^7^^w$«i»I 

10 2] ( a ) * * w m i o n & <d m m \z & n 5 — v k * 9 ^ ^ co $4 ti 0 ( b ) « * 

38 9! 0> ft 1 o*ffi<7>»*te*3ttS^5' K * 9 >f ^^SMlrlffit^^lt^^f ^ * ^ # IE 
[03] (a) tt*«WO*l(0||J6o^l»^*3»t5#fE*^3e«S:*i"H ( b ) 14 * « 
[04] #38 91<Dftl<a|i;K^^1»<D^s/ 7>f fC^a^bHtt^F^EPioS 

n fc m ^ tb £ * -r 0 

[05] (a) 1 <7)Ite(^^iiI^it^it»M^^^ K^7^ ^CO?Bi ( 

b) 14 * 51 9? ft 1 <omifc<D]&ife\ztetf Z> tt1&m<D^ y K * 9 >f ^coiE^Si 
[06] *f P^ll 0StEwiiC^(t5ltKW<7)^5/ K^9>fytr^LTtBtt^F^ 

[07] (a) tiL*^m<nm i <DmM<Dffim\z&rt % ^ v y * 7 ^ ? <o^m* ^~tm ( b 
) E4 w^»i^*i6^»«t-»»tsjt«««)^s/ k * 9 a ? <o m n & * i- m 

[0 8 ] * 38 93 ft 1 <0||J£<o^fli^*5Jt^ — y K * 9 ?<Di&<D — m<Dtftf&$:7i*irWl 
[09] *^P^(Ol 1 (OlIfficO^ilCioltSSEf L A t^SiDiSI il/SJilF 
H « Sr * "t- H 

[010] 1 ^^IcoiiC^lt^EiL 2 ii?±iFH^if^/Ttgl 

[01 1] *«M<o»l (7)Sllfe(DJgJ8l:*3it5E(ltL l tS±tFHO§|«S:/TtH 
[01 2] *3§ US 2 <D * tS <£> m m *5 it £ — y K * =7 ^ ? 33 J: ^ y KJftgf 

v * fc 4 * 9 g B co K $15 £4 S E9 
[01 3] #38 91 co ft 2 H Sfe <o Mm \z. *5 tt 5 — y K*9>f ^SrJBi^fc^ y KJ»81<o 

K SB «4 ffi 0 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^£r*REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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